Introduction. Provoked vestibulodynia (PVD) is the most frequent cause of genito-pelvic pain/penetration disorder (GPPPD) and is associated with negative psychological and sexual consequences for affected women and their partners. PVD is often misdiagnosed or ignored and many couples may experience a sense of injustice, due to a loss of their ability to have a normal sexual life. Perceiving injustice has been documented to have important consequences in individuals with chronic pain. However, no quantitative research has investigated the experience of injustice in this population.
to be intra-individual. Targeting perceived injustice could enhance the efficacy of psychological interventions for women with PVD and their partners.
Introduction
Provoked vestibulodynia (PVD) is a common idiopathic vulvovaginal pain condition.
With a prevalence of 8-12% in community samples, PVD is the most frequent cause of genitopelvic pain/penetration disorder (GPPPD) in premenopausal women [1] . It is often characterized by a recurrent and burning pain upon pressure to the vestibule, such as during vaginal penetration or tampon insertion [2] . This persistent pain affects women and their partners' wellbeing, and women report significantly lower sexual satisfaction and more sexual and psychological distress compared to women without PVD [3] [4] [5] [6] [7] [8] [9] . The fact that this condition is often misdiagnosed or ignored may partly explain women's distress. Indeed, only 56.5% of women seek medical help, and of these, 30 to 50% do not receive a diagnosis [1] . Women with PVD also report a sense of shame, invalidation and isolation, and may blame themselves [10] for their condition, viewing it as unfair. Given the central role of sexuality in individuals' quality of life, and the fact that PVD often affects young couples, many afflicted women and their partners may experience a sense of injustice, in particular with regards to the loss of their ability to have a 'normal' sexual life.
However, how this sense of injustice relates to the main features of PVD, such as pain sexual, and psychological difficulties, has not been studied to date.
Perceived injustice is a multidimensional construct, comprising elements pertaining to the severity of loss, irreparability of loss, blame and a sense of unfairness primary developped in the context of a musculoskeletal injury [11] . Previous studies have shown that perceived injustice is prone to emerge when individuals face situations that are characterized by a violation of basic human rights or challenge equity norms and just world beliefs [12] [13] [14] . Perceived injustice is a psychosocial factor that is socially patterned and is associated with psychological consequences such as anger, powerlessness, guilt or depression [15] . Research is accumulating hightlighting the negative impacts of perceived injustice on mental health outcomes. Indeed, experiencing victimization due to an injustice contributes to negativistic cognitive styles that in turn raise the vulnerability to depression [16] . Studies have also shown that perceived injustice in non-clinical samples was associated with more depressive symptoms [17, 18] . To date, few researchers have conducted studies focusing on the consequences of perceived injustice in individuals with chronic pain, such as fibromyalgia [19] , rheumatoid arthritis [20] , whiplash injury [21] , osteoarthritis [22] or in the case of a work-related musculoskeletal injury [23] . A study involving 85 individuals with whiplash injuries showed that higher levels of perceived injustice were associated with higher levels of pain intensity, depression and disability [24] . In other studies, individuals with higher levels of perceived injustice displayed more protective pain behaviors, such as avoidance, associated with these adverse outcomes [23, 25, 26] . Furthermore, a number of cross-sectional studies have shown associations between perceived injustice and more negative mental health outcomes, such as depressive symptoms [11, 27, 28] . In a prospective study of individuals affected by osteoarthritis, pre-treatment perceived injustice levels predicted pain severity one
year following knee arthroplasty [22] . However, all of theses studies were just within the individual and did not take a significant other into account.
The Perceived Unfairness Model [15] assesses the influence of perceived injustice on physical health. The model states that perceiving injustice activates a cascade of psychological and physical processes, such as stress, anger, powerless, guilt and avoidance. This cascade can be experienced by the target or by the observer (e.g., a partner) of the perceived injustice. According to the model, the victims of injustice may consider the impact of the injustice not only for him or herself but also for significant others for whom this person has positive regard, such as a partner, enhancing its negative effects for the victim of injustice [29] . This suggests that taking the partner into account may be necessary when studying perceived injustice. In the case of PVD, both women and partner may consider not only the impact of their condition on themselves, but also be preoccupied with the impact it might have on their partners, which could contribute to heighten both partners' distress. Moreover, in previous PVD studies the partner perceptions and behaviors related to the pain (e.g., pain catastrophizing, partner responses) have directly influenced both their own and the woman's level of adjustment and sexual outcomes, which also suggesting the need to include the partner [30] [31] [32] . In line with this model, the deleterious effects of perceived injustice depend on two key components: identity relevance and helplessness to redress the injustice. Knowing that sexuality is a fundamental part of women's identity [33] and that women with PVD often feel a low sense of control or helplessness in modifying their condition [34, 35] , these two key components could be hypothesized to be elevated in a genitopelvic pain population and their partners. Perceiving injustice may be an important mechanism by which external injustice (e.g. genito-pelvic pain) becomes internalized and influences the sexual and psychological distress of afflicted couples.
Studies in the last few decades have also shown that perceptions of injustice were correlated with lower levels of love and satisfaction in intimate relationships [36] [37] [38] [39] [40] [41] . One explanation is that when a source of distress arises in a relationship, such as genito-pelvic pain, negative emotions emerge and signal to the person experiencing the problem that something is wrong, shifting one's attention toward the current difficulty [42, 43] . This attention is likely to elicit perceptions of injustice. This explanation suggests that perceptions of injustice may not only be correlated with relationship difficulties but also with sexual difficulties by orienting attention toward the pain. However, the extent to which perceived injustice may modulate pain, sexual and psychological distress, and sexual satisfaction in couples coping with PVD remains unknown.
Aim :
The goal of the present study was to investigate perceived injustice among women with PVD and their partners, and its associations with pain, sexual satisfaction, sexual distress and depression.
Both members of the couple were included in order to consider the influence of the partner's perceived injustice on their own and their female partner's outcomes. We hypothesized that women's lower perceived injustice would be associated with their higher levels of sexual satisfaction and lower levels of pain, sexual distress and depression. Moreoever, we hypothesized that partners' lower perceived injustice would be associated with women's higher levels of sexual satisfaction and lower levels of pain, sexual distress and depression. Finally, in an exploratory manner, the association between women's perceived injustice and partners' outcomes and the association between partners' perceived injustice and their own outcomes were examined.
Methods :
Participants Data sources for this study included 50 women and their partners. Of the final sample, 26% was recruited via gynecology appointments, 64% through advertisements in newspapers, websites and on university campuses in a large metropolitan area, 8% at visits to health professionals, and 2% by word of mouth. Couples were screened for eligibility by a structured interview and all women were examined and diagnosed with PVD by a gynecologist. The inclusion criteria for women with PVD were the following: (1) pain during vaginal penetration which is subjectively distressing, occurs(ed) on 75% of intercourse attempts in the last 6 months, and has lasted for at least 6 months; (2) pain located in the vulvo-vaginal area (i.e., at the entrance of the vagina); (3) pain limited to intercourse and other activities involving pressure to the vestibule (e.g., bicycling); and (4) involved in a committed romantic relationship for at least 6 months. Exclusion criteria were: (1) unprovoked vulvar pain; (2) absence of sexual activity (defined as manual or oral stimulation, masturbation, intercourse) with the partner in the last month; and (3) presence of one of the following: active infection previously diagnosed by a physician or selfreported infection, vaginismus (as defined by the DSM-V-TR), pregnancy, and age less than 18 or greater than 45 years. The diagnostic gynecological examination included a standardized and validated protocol using a dry cotton swab to palpate three randomized locations around the vestibule and women rating their pain intensity for each location [2] . Initially, 87 additional women had shown interest but were not eligible to participate. Reasons for ineligibility were the following : 24 (28%) were not in a relationship, 20 (23%) stated their actual hometown was too far away to come to the laboratory to participate, 19 (22%) had partners who declined participation, and 24 (28%) were ineligible for other reasons (i.e. fibromyalgia, pregnancy, chronic vaginal infections).
Of the 53 (38%) couples who met eligibility criteria and accepted to participate, three (6%) did not complete the study, with a final sample size of 50 couples (49 heterosexual couples and one same-sex couple). From the final sample, 47 (94%) women were examined and diagnosed with PVD by a gynecologist whereas three (6%) women did not attend their scheduled gynecological examination and were selected exclusively based on the structured interview.
Measures:
Descriptive variables. Couples completed questionnaires which gathered information on their demographics, women's gynecological history, and relationship and sexual experiences.
Perceived Injustice. The Injustice Experience Questionnaire (IEQ) is 12-item questionnaire that measures the degree to which individuals perceive their post-injury life as being charaterized by injustice. This questionnaire has high internal consistency and significant correlations with measures of pain, depression, catastrophizing, fear of movement/re-injury and self-reported disability, supporting good validity of the IEQ [11] . The original questionnaire was adapted for use with couples with PVD. The instructional set of the original questionnaire was modified to address the degree to which women perceive their vulvo-vaginal pain as characterized by injustice or to which partners perceive their female partner's vulvo-vaginal pain as characterized by injustice. Participants were asked to indicate the degree to which they experienced the different thoughts and feelings described in the item content on a 5-point Likert-type scale ranging from not at all (0) to all the time (4) . Items reflect elements of blame/unfairness ("it all seems so unfair"), severity/irrepability of loss ("most people don't understand how severe my condition is"). Higher scores indicate greater perceived injustice and total scores can range from 0 to 48. Cronbach's alpha in this sample was .88 for women and .91 for partners.
Main Outcome Measures :
Pain. Women's pain intensity was assessed using the McGill-Melzack Pain Questionnaire (MPQ), which is both a qualitative and quantitative measure of pain. The measure consists of two major scales, the Pain Rating Index (PRI) and the Present Pain Intensity (PPI). The PRI consists of a 20-item scale with three subscales of 77 words that describe the sensory, evaluative, affective aspects of pain. For this study, only items related to the PRI were used. Higher scores indicate greater pain experience and scores can range from 0 to 78. This measure has good internal validity and an excellent discriminant validity [44] . Cronbach's alpha in this sample was .79 for the women. proprieties [45] . Cronbach's alpha in this sample was .90 for women and .89 for partners.
Sexual distress. Women's sexual distress was assessed using the Female Sexual Distress Scale (FSDS) and partner' sexual distress was measured using an adapted version of this scale. The scale consists of 12 items assesing sexual distress over the previous month to which participants answered on a 5-point Likert-type scale ranging from never (0) to always (4) . For partners, the adapted version consisted of 8 items identical to those of the FSDS and 4 adapted items targeting the sexual distress related to the woman's sexual problem. Higher scores indicate more sexual distress and score can range from 0 to 52. The FSDS has shown to be valid and reliable [46] .
Cronbach's alpha in the present sample was .91 for women and .93 for partners.
Depression. Both members of the couple completed the Beck Depression Inventory II (BDI-II), which is a widely used self-report measure consisting of 21 items that assess the presence of common symptoms of depression over the previous 2 weeks. Higher scores indicate greater depression, and total scores can range from 0 to 63. The BDI-II has excellent validity and reliability [47] . Cronbach's alpha in this sample was .92 for women and .96 for partners.
Procedure :
The data for the present study were obtained from couples taking part in a larger observational study involving a filmed discussion (blinded). Data from the observational study did not focus on associations with perceived injustice. Couples attended a laboratory session to complete, individually, all the questionnaires using paper and pen, under the supervision of a research assistant. All couples provided informed consent and completed a sociodemographic questionnaire, and questionnaires assessing perceived injustice, sexual satisfaction, sexual distress and depression. Women also completed a questionnaire assessing aspects of their pain.
Given the larger study in which data were obtained, each couple received a compensation of $50
for their participation as well as references to health professionals specialized in genito-pelvic pain. This study was approved by our institutional review board.
Data Analytic Strategy :
The Actor-Partner Interdependence Model (APIM) [48] was adopted in order to model the nonindependence of the dyadic data. This model considers both the effect that a person's independent variable has on their own dependent variable (i.e actor effect) and the effect on their partner's dependent variable (i.e partner effect). Three APIM models were examined. Both partners' sexual satisfaction, sexual distress and depression were included as the dependent variables in separate models and their perceived injustice was entered as the independent variable in all models.
Analyses assessed the associations between women's and partners' perceived injustice and their own outcomes (i.e., actor effects) and the association between women's and partners' perceived injustice and their partners' outcomes (i.e., partner effects). The models were estimated using Amos (Version 19.0.0) [49]. A linear regression was conducted to assess the association between both partners' perceived injustice and women's pain. Associations between sociodemographics and outcomes were examined before conducting the main analyses.
Results :

Sample characteristics
Descriptive statistics for the sample and the mean (M) and standard deviation (SD) for each independent and dependent variable appear in Table 1 . An analysis of variance (ANOVA) yielded significant variation among recruitment strategies and women's age, F(2, 46) = 4.32, p=0.02. A post hoc Tukey test showed that women recruited from gynecology appointments, publicities and visits to health professionals differed significantly regarding their age at p < 0.05.
No other sociodemographic characteristics differed between recruitment strategies. No differences were found between women with self-reported PVD and the rest of the sample in terms of age, education level, pain duration, relationship length and annual income. There were no differences on sociodemographics and vulvo-vaginal pain intensity were reported between the three women who did not complete the study and the women who completed the study. Mean scores for women's perceived injustice were comparable to mean scores on this measure in previous samples of patients with chronic pain [11] . An independent t-test revealed that mean scores for women's perceived injustice (M = 21.86, SD = 10.71) were significantly higher than mean scores for partners' perceived injustice (M = 10.71, SD = 9.78), t(97) = 5.40, p < .001.
Mean scores for women's sexual distress (M = 31.54 , SD = 9.95) were significantly higher than mean scores for partners' sexual distress (M = 16.10, SD = 11.28), t(98) = 7.26, p < .001. Mean scores for women's depression (M = 13.04, SD = 9.99) were also significantly higher than mean scores for partners' depression (M = 7.98, SD = 9.63), t(98) = 2.58, p < .05. No significant difference was found for sexual satisfaction between partners, t(98) = 1.64 , p = .10.
Zero-Order correlations
A set of preliminary analyses were conducted to examine correlations between participants' outcome and their age, education level, couples' annual income, relationship duration and women's pain duration. Women's age, women's education, couples' annual income, relationship duration and women's pain duration were not associated with the outcomes. Although partners' education was associated with their own sexual satisfaction (r = -0.29, p < 0.05), partners' education was not included as a covariate in subsequent analyses because the correlation was lower than 0.30 [50] . Partners' age was correlated with their own depression (r = 0.33, p < 0.05) and with women's sexual satisfaction (r = -0.32, p < 0.05). We thus controlled for partners' age in all analyses. Pearson product-moment correlations were computed to examine zero-order associations among perceived injustice, sexual satisfaction, sexual distress, depression and pain.
Correlations among the study variables appear in Table 2 .
Association between Perceived Injustice and Sexual Satisfaction
Both partners' perceived injustice accounted for 16.6% and 21.8% of the variance in women's and partners' sexual satisfaction, respectively. After controlling for partners' age, women's higher perceived injustice was not uniquely associated with their own lower sexual satisfaction (β = -0.22, p = 0.12) but partners' higher perceived injustice was associated with their own lower sexual satisfaction (β = -0.30, p = 0.03). The cross-partner path was not significant, indicating that women's and partners' perceived injustice did not affect the sexual satisfaction of the other member of the couple.
Association between Perceived Injustice and Sexual Distress
Both partners' perceived injustice accounted for 19.9% and 48.0% of the variance in women's and partner' sexual distress, respectively. After controlling for partners' age, women's perceived injustice was associated with their own greater sexual distress (β = 0.42, p = 0.004) and partners' higher perceived injustice was also associated with their own greater sexual distress (β = 0.68, p = 0.001). The cross-partner path was not significant, indicating that women's and partners' perceived injustice did not affect the sexual distress of the other.
Association between Perceived Injustice and Depression
Both partners' perceived injustice accounted for 23.5% and 38.9% of the variance in women's and partner' sexual satisfaction, respectively. After controlling for partners' age, women's perceived injustice was associated with their own greater depression (β = 0.42, p = 0.003) and partners' higher perceived injustice was also associated with their own depression (β = 0.50, p = 0.001). The cross-partner path was not significant, indicating that women's and partners' perceived injustice did not affect the depression of the other.
Association between Perceived Injustice and Pain
Both partners' perceived injustice accounted for 16.0% of the variance in women's pain. After controlling for partners' age, women's perceived injustice was not associated with their own greater pain intensity (β = 0.23, p = 0.10) in the regression analysis. The cross-partner path was not significant, indicating that partners' perceived injustice did not affect women's pain.
Discussion :
This study examined the associations between perceived injustice and the sexual satisfaction, sexual distress and depressive symptoms of women with PVD and their partners, as well as women's pain intensity. The hypothesis that women's perceived injustice would be associated with sexual and psychological outcomes was supported, although there was no association between their perceived injustice and their pain intensity or sexual satisfaction.
Women who reported higher perceived injustice reported greater sexual distress and depression.
The hypothesis that partners' perceived injustice would be associated with sexual and psychological outcomes was fully supported. Partners who reported higher perceived injustice also reported greater sexual distress and depression and lower sexual satisfaction. All significant associations were significant above and beyond the effects of the other member of the couple's perceived injustice. Findings support the Perceived Unfairness Model [15] , whereby perceived injustice is associated with key outcomes for women with PVD and their partners.
Consistent with our hypothesis, women's and partners' perceived injustice were both correlated with greater levels of their own sexual distress. Considering that sexual distress is a deleterious consequence associated with PVD, identifying a factor that might protect this dimension of sexuality is important for women who experience painful sex and their partners.
This result is consistent with previous studies in chronic pain showing that perceived injustice was associated with higher levels of disability and psychological distress [51, 52] . This finding may be interpreted according to the Just World Theory [53] , defined as the need for individuals to believe that they live in a world where people get what they deserve. Research has shown that beliefs in a just world may buffer against psychological distress among individuals with chronic pain [54] . When women and their partners face injustice, such as genito-pelvic pain, couples with strong general beliefs in a just world may be more motivated to adopt strategies to maintain this belief by restoring a sense of justice which may help to reduce the distress. In a PVD sample, where women do not deserve having pain, couples may endorse weaker just world beliefs, which would lead to being less motivated to positively appraise the pain and thus, contribute to more distress. Research is needed to examine how just world beliefs may affect sexual distress and other sexual outcomes among women with PVD and their partners.
Further, consistent with our hypothesis, women's and partners' perceived injustice were both correlated with their own greater depressive symptoms. Empirical studies have emphazised the repercussions of loss in the development and maintenance of depressive symptoms [55] . For women with PVD and their partners, appraisals of their loss of ability to engage in 'normal' sexual activities (e.g. having sexual intercourse without pain) seems to be a central aspect of their perception of injustice. As suggested by the Perceived Unfairness Model [15] , the couple's reduced hope in modifying their sexual situation may result in an attributional style leaning toward more negative thoughts, such as hopelessness and helpessness, well-known to be associated with depressive symptoms [54] [55] [56] [57] [58] . Perceived injustice also involves an element of blame. Women with PVD sometimes blame themselves for their condition [10, 59] . Internal attributions, such as blame, might contribute to a sense of failure and thus, lead to more depressive symptoms [59, 60] .
Although the association between women's perceived injustice and sexual satisfaction was not consistent with our hypothesis, partner' perceived injustice was significantly associated with their own lower sexual satisfaction. This finding suggests that the experience of injustice related to women's genito-pelvic pain is more relevant for partners' own sexual satisfaction than it is for women's. However, the trend was found in the expected direction for the association between women's perceived injustice and sexual satisfaction and might be significant with greater power. Because some women with PVD are not able to have sex or avoid sexual activities due to pain, partners may be more prone to experience feelings of unfairness in relation to not being able to be sexually satisfied within their own relationship. By the same token, the value placed on frequency of sex is found to be more important for men than for women, and men who are dissatisfied with their frequency of sex are more likely to report lower sexual satisfaction [61] . Additionally, the Model of Female Sexual Response proposed by Basson [62] suggests that some women engage in sexual activity primarily for emotional closeness with a partner instead of intrinsic sexual desire, and this model may be more relevant to women with sexual problems [63] . This could suggest that for women, emotional considerations might be more important for determining their sexual satisfaction rather than the cognitive appraisal of injustice.
We did not find support for our hypothesis regarding associations between women's and partners' perceived injustice and women's pain. This result was unexpected, as growing studies in chronic pain populations support an association between perceived injustice and pain.
Referring to the Perceived Unfairness Model [15] , women may not only consider the impact of the injustice for themselves but also be preoccupied by the impact it might have on their partners [29] . It is possible that women were more focused on the consequences that their own pain might have on their partner than preoccupied about their own pain. It is also possible that the small sample size might have reduced the power to detect significant associations between perceived injustice and pain.
Further, the effects of perceived injustice appear to be intra-individual, in that one partner's perceived injustice does not appear to impact the other partner's wellbeing. Once again, it is possible that the power issue affects the ability to detect partner effects. However, given that this is the first time perceived injustice was investigated in women with PVD and theirs partners, more research is needed to better understand to what extent perceived injustice affects couples' sexuality and wellbeing. Catastrophizing is another well-studied cognitive factor associated with negative consequences for both members of the couple [30, 31] . Looking at the Communal Coping Model [64, 65] , there might be a possibility that perceived injustice operates in similar ways as catastrophizing and thus, would be a way to communicate needs and seek empathy from others. It may be possible that partners' empathic responses toward women's pain could reduce women's perceived injustice about their condition or vice-versa. Moreover, women with PVD often consult as many as four to six health professionals for their problem [66] and in addition to their feeling that physicians do not take their pain seriously, this could contribute to their sense of unfairness. It is possible that the feeling of perceived injustice could be triggered and related to the number of health professionals consulted and the number of successful or failed treatments tried by these women.
This study has some limitations. The cross-sectional design and the correlational nature of the analyses imply that no causal inferences can be drawn. For example, it is possible that heightened sexual distress or depressive symptoms lead to higher perception of injustice. Future research should also test the hypotheses generated here in a larger sample. Also, all the measures consisted of self-report questionnaires. Finally, a small portion of the participants only did selfreport to determine PVD. Despite these limitations, this study adds to the growing body of research showing associations between perceived injustice and the adjustment to various chronic pain conditions.
Conclusions :
In conclusion, perceived injustice is a promising avenue of research in women with genito-pelvic pain and their partners. Higher levels of women's perceived injustice were associated with their own sexual distress and depression. In addition, higher levels of partners' perceived injustice were associated with their own sexual distress, sexual satisfaction and depressive symptoms.
Given that perceived injustice involves a focus on one's difficulties and on feelings of blame, acceptance-based psychological treatment approaches might be beneficial for genito-pelvic pain couples who report higher levels of perceived injustice. Psychological approaches should focus on facilitating acceptance-based pain cognitions (e.g. using cognitive defusion), identifying personal values (e.g. increasing intimacy with their significant other) and promoting continued commitment to valued activities (e.g. nonpainful sexual activities). Table 2 Correlations between Perceived Injustice and outcome variables for women with PVD and their partners 
